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Stream Simulation Assessment & Design 
 
“1.2 x Bankfull in Action” 
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To conserve and protect Atlantic 
salmon habitat in the Dennys, 
Machias, East Machias, Pleasant,  
& Narraguagus rivers 
Project SHARE 
Salmon Habitat and River 
Enhancement 
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Traditional Round Culverts 
• Designed to pass water 
• Based on 10-25 year 
storm 
 
 
• Perched 
• Low flow passage 
barrier 
 
• High flow passage 
barriers 
• Absence of bank hinders 
weak swimmers 
• Concentrated current 
leads to plunge pool 
• Altered hydrology 
• Debris accumulation 
Affected Processes   
• Fish passage 
• Water temperature 
• Hydrology 
• Sediment Transport 
• Nutrient Transport 
• Transport of large wood 
• Species composition 
• Habitat complexity 
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Downstream (Outlet) 
What is Upstream? 
Upstream 
 
Water Issues: 
 
Restore Natural Flow Regime  
Improve Water Quality 
-Water Temperature 
-pH 
Sediment/Substrate 
& 
Wood transport Issues 
Stream Simulation Design 
 Premise: 
  A reconstructed channel that simulates 
characteristics of an existing undisturbed natural 
channel.  Upon completion, road crossing 
channel should mimic a measured reference 
channel.  Hydraulics within the new channel will 
present no more of a challenge to movement of 
organisms than the natural channel. 
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Challenges of Stream Simulation 
Keys to Stream Simulation 
• Gradient and elevation of 
thalweg 
• 1.2 Bankfull width 
• Mimic natural substrate 
• Mimic cross sectional 
configuration 
 
Keys to Construction phase 
• Control the water 
• Control the water! 
• Control the water!!!!!! 
• Altering contractor’s norms 
– Correct depth 
– Channel configuration 
– Channel substrate 
All sites have a history. 10-20% of  sites are site 
specific catastrophes! 
Assessment & Design Tools 
• Maine Road Crossing 
Protocol 
• US Forest Service 
FishXing 
• Stream Simulation 
Design 
• Stream Barrier Removal 
Monitoring Guide 
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2009 site 
Photo by K. Mueller 
Profile of a hydraulic check 
Flow 
State & National Problem 
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New channel cross section 
20’ 
pre-restoration 
post-restoration 
2009 site 
USFWS Maine FRO 
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Cooperative 
conservation in 
action 
In a voluntary, 
community 
based effort. 
